Beta thalassemia in 31,734 cases with HBB gene mutations: Pathogenic and structural analysis of the common mutations; Iran as the crossroads of the Middle East.
Thalassemia is one of the most common single gene disorders worldwide. Nearly 80 to 90 million with minor beta thalassemia and 60-70 thousand affected infants are born annually worldwide. A comprehensive search on several databases including PubMed, InterScience, British Library Direct, and Science Direct was performed extracting papers about mutation detection and frequency of beta thalassemia. All papers reporting on the mutation frequency of beta thalassemia patients were selected to analyze the frequency of mutations in different regions and various ethnicities. Mutations of 31,734 individuals were identified. Twenty common mutations were selected for further analysis. Genotype-phenotype correlation, interactome, and in silico analyses of the mutations were performed using available bioinformatics tools. Secondary structure prediction was achieved for two common mutations with online tools. The mutations were also common among the countries neighboring Iran, which are responsible for 71% to 98% of mutations. Computational analyses could be used in addition to segregation and expression analysis to assess the extent of pathogenicity of the variant. The genetics of beta thalassemia in Iran is more extensively heterogeneous than in neighboring countries. Some common mutations have arisen historically from Iran and moved to other populations due to population migrations. Also, due to genetic drift, the frequencies of some mutations have increased in small populations.